Two field experiments were conducted on clay loam soil during the two successive seasons, summer season 2013 using maize plants and winter season 2013/2014 using wheat plants at El-Gemmeiza Agricultural Research Station, El-Gharbia Governorate to evaluate the effect and residual effects of compost rates placed in 20 and 40 cm depths, arranged in parallel orientation with respect to one another and spaced at 3 m apart or placed on the surface soil layer as well as the control on improving some soil chemical properties and availability of some nutrients either macro or micro, and the productivity of yield and yield components of maize and wheat plants. Furthermore, economical analysis was done by calculating the net income and investment ratios to determine the economical treatment. The experiments were conducted in a split plot in a randomized complete block design (RCBD) with three replicates. Results can be summarized as follows:(1)-All treatments slightly decreased the soil reaction (pH). Furthermore, all treatments caused progressive increases in soil salinity (EC) and total soluble salts (TSS) for the two soil depths (0-20 and 20-40cm) in the two growing seasons. Also, soluble cations and anions slightly increased with all treatments. While, SAR values were decreased compared with the control for the two soil depths in the two growing seasons.
INTRODUCTION
When compost is applied to the soil, it can support plant growth and enhance plant yield as well as improve the physical, chemical and biological properties of soils (Convertini et al., 2004) . Compost also increases the organic matter content of the soil and it is considered a source of nutrients for agricultural production (Bevacqua and Mellano, 1993 and Smith, 1995) . Pinamonti (1998) indicate that both compost mulches increased organic matter content, available phosphorous and exchangeable potassium of the soil. Epstein et al., (1975) found that sludge and compost increased the salinity and chloride levels of the soil to a level which may affect salt-sensitive plants. Nitrate-nitrogen levels were the highest at the 15-20 cm soil depth but decreased sharply below this level. Available phosphorus was high during the 2-year study and appeared to be in excess of that needed for good crop growth. McAndrew and Malhi (1990) reported that compared to adjacent unplowed (check) treatments, deep plowing resulted in significant improvements in soil chemical properties at most of the sites. The sodium adsorption ratio (SAR) of the AB horizon (12-or 15-to 30 cm depth) was lower after deep plowing at all four sites. Extractable and soluble Ca increased in the Ap horizon (0-12 cm) of deep plowing soils, whereas extractable Na decreased in the Ap or AB horizons at three sites. The pH of the Ap horizon increased from acidic to neutral at three sites, while EC of the Ap horizon decreased at two sites. El-Maddah and ElSodany (2003) reported that the crossed moles of deep plowing at 30 and 60 cm depth were better during the two seasons since they decreased EC, SAR and total soluble salts. Alamouti and Navabzadeh (2007) reported that by increasing the plowing depth, the soil organic carbon and crop yields improved but there were no significant differences between the semi-deep and deep tillage system. Eghball et al., (2004) found that the residual effects of manure and compost applications significantly increased soil electrical conductivity and pH levels and plant-available P and NO 3 -N concentrations. El-Shouny (2006) reported that the application of different rates of soil amendments, i.e., FYM and sulphur to clay soil at Kafer El-Shiekh Governorate decreased pH and ESP but increased the soluble cations and anions. El-Hady and Abo-Sedera (2006) reported that the soil conditioning positively affect chemical and biological properties of the soil where it slightly decreased soil pH and increased OM, organic carbon, total nitrogen % in the soil, Because the increase in total nitrogen is higher than that in organic carbon, narrower C/N ratio of treated soils were obtained indicating the mineralization of organic nitrogen compounds and hence the possibility to save and provide available forms of N to grow plants and increase N, P and K in treated soil. El-Sodany and El-Maddah (2009) reported that the use of organic matter led to a slightly decreases in soil reaction (pH) and progressive increases in soil salinity (EC), soluble ions (Ca, Mg, Na, HCO 3 , Cl and SO 4 ), total soluble salts (TSS) and sodium adsorption ratio (SAR). El-Maddah et al., (2012) found that all soil conditioners slightly decreased the soil reaction (pH) and increase soil salinity, Organic carbon (O.C, %) , C/N ratio, available NPK and Soil extractable metals (Fe, Zn, Mn and Cu) .
On the other hand, addition of compost could be a way to create a better environment for plants growth . Maiorana, et al. (2005) concluded that the compost application allowed good yields and quality, even without an additional mineral fertilization. McAndrew and Malhi (1990) reported that compared to adjacent unplowed (check) treatments, crop yield increased due to deep plowing (DP) at the three sites where yields were measured. Abou El-Seoud et al. (1997) found that increasing compost addition in the newly reclaimed soils significantly increased both the dry matter production and yield of fruits.
Sowicki (2003) stated that compost addition significantly increased sunflower dry weight, seed yield, oil content and major elements (NPK). Osman et al. (2014) found that increasing the addition of compost up to 4 ton fed -1 increased significantly values of plant height, plant dry matter at 90 days from planting as well as the head diameter, seed yield plant -1 , 1000 seed weight and seed yield (ton fed -1 ) of sunflower plant at harvest time 120 days from planting.
Hence,the purpose of this work is to find out the effect and residual effects of compost rates placed in moles at 20 and 40 cm depth, arranged in parallel orientation with respect to one another's at 3 m spacing or placed on the surface layer on improving some soil chemical properties, status of nutrients and productivity of crops. Moreover, substituting a part of chemical fertilization with compost to minimize the pollution resulted from its intensive application . Furthermore, the whole improvements of such soils are economically determined by calculating the net income for all treatments.
MATERIALS AND METHODS
Field experiments were conducted at ElGemmeiza Agricultural Research Station, El-Gharbia Governorate during the two consecutive growing seasons (summer season of 2013 and winter season of 2013/2014) to study the direct and residual effects of compost rates placed in moles 20 and 40 cm deep arranged in parallel orientation with respect to one another and spaced at 3m aparts or placed on the surface layer as well as the control on improving some soil chemical properties, some nutrients contents and the productivity of crops for clay loam soil. Some soil properties of the experimental soil are presented in Table ( 1-a) and analysis results of the used compost are shown in Table ( 1-b) .
The factors involved in this study were three plowing depths (D1 = Surface tillage ≈ 10 cm depth, D2 = 20 cm mole depth and D3 = 40 cm mole depth) as the main plots, while the compost rates (C1 = 0.0 ton/fed (without), C2 = 5.0 ton/fed and C3 = 10.0 ton/fed were considered as sub plots. The plot area of the experiment was 48 m 2 (6 m in width and 8 m in length) with three replicates where the area of the experiment was divided into 9 plots using a split plot in randomized complete block design.
The moles were constructed at 20 and 40 cm depths by special ditcher, then the compost was placed on the soil surface or filled moles manual. The addition of compost were done before maize sowing in the first season only and the residual effects of compost were studied on wheat crop in the second one, where the same experimental plots were left without application of compost.
Maize grains (Zea mays, three way cross 321) were planted in the first season (summer 2013) at the rate of 14 kg/fed. during the first week of June 2013. While wheat grains (Sakha 93 variety) were planted in the second season (winter 2013/2014) at the rate of 60 Kg/fed. during the third week of November 2013.
During the two seasons, half of the basal doses of N, P and K were applied according to the recommendations for each crop, to minimize the pollution resulting from mineral fertilizres. 60 Kg N/fed in the form of ammonium nitrate (33.5 % N), 15. The normal agricultural practices except those under study were carried out as usual for each crop according to the recommendations of El-Gemmeiza Research Station.
At harvesting of each growing season, soil samples (0-20 and 20-40 cm depths) were collected from each plot. The collected soil samples were air-dried, ground and passed through 2 mm sieve and stored for chemical analysis.
Soil pH in soil water suspension (1: 2.5) and soil electrical conductivity (EC, ) in soil paste extract were measured. Soluble cations and anions were determined in soil paste extract using the methods described by Page et al. (1982) .
Sodium Adsorption Ratio (SAR) was calculated as: where: SP = Saturation percentage Organic matter was determined by Walkely and Black method according to Black (1965) . Total NPK of the soil were determined according to Hesse (1971) . Total nitrogen by macro-Kjeldahel method, total phosphorus colorimterically using ascorbic acid and total potassium by flame photometer method.
Available NPK of soil were determined according to Hesse (1971) . Available N was extracted by 2M KCl and determined using the micro-kjeldahel method. Available P was extracted by 0.5N NaHCO 3 solution at pH 8.3 and determined using ascorbic acid method and available K was extracted by ammonium acetate solution at pH 7.0 and determined using the flame photometer.
The concentrations of micronutrients (Fe, Zn, Mn and Cu) of soil samples were determined by DTPAmethod as described by Lindsay and Norevell (1978) and measured by an Atomic Absorption Spectrophotometer (AAS).
Total yield of both maize and wheat for each plot was separately harvested, weighed and related to tons fed -1 , also wheat straw (Ton fed _1 .). 100 corn seed and 1000 wheat seed weight were determined for each treatment. Ten random plants per plot were sampled at harvest of each crop to determine the following characters.
Maize growth characters:
1-Plant height, (cm) 2-Ear length, (cm) 3-Ear diameter, (cm) 4-Number of rows per ear. 5-Number of kernels per row 6-Dry matter after 80 days of sowing (g plant -1 ) Wheat growth characters.
1-Plant height, cm 2-Spike length, cm 3-Dry matter after 90 days of sowing, g 10 plants -1
Economic evaluation was done to compare between different treatments to state which one is the best. The test was executed according to the price of the yield (1500 LE Ton -1 ) maize in the first season and (2800 LE Ton -1 ) grain of wheat and (1000 LE Ton -1 ) straw of wheat in the second season, as well as the cost of different treatments were calculated considering conventional method of both fixed and variable costs. Total cost per fed was calculated by multiplying the hourly cost by the actual time required by the machine to cover one feddan. The collected data were statistically analyzed according to procedure out lined by Sendecor and Cochran (1981) . The mean values were compared at 0.05 level using L.S.D.
RESULTS AND DISCUSSION
I-Effect of different treatments on some soil chemical properties.
1-Soil reaction (pH).
Results in Tables (2 and 3) indicate that all different treatments led to a decrease in soil reaction (pH) for the two seasons at (0-20 and 20-40 cm depths) compared with the control. The decreases in soil pH values were ranged from 1.13 to 4.64 %, 1.96 to 5.64 % in the first season .The corresponding decreases for the second season were from 0.13 to 0.92%, 0.26 to 0.78 % in the second one under the control for the two soil depths, respectively. Where, the lowest value was obtained by the addition of 10 ton compost fed -1 in 40 cm mole depth.
Data in Tables (2 and 3 ) also, reveal that the application depth was significantly decrease soil pH, where the use of 40 cm mole depth (D3) decreased it more than 10 cm surface depth or shallow tillage (D1). The decreases percent reached to 3.76, 4.83 % in the first season and 0.61, 0.56 % in the second one compared with the control at the two soil depths, respectively.
The results show that increasing the compost rates gave significant decreases in soil pH. The lowest pH value was recorded by the addition of 10 ton compost/fed, which decreased to 4.22, 5.24 % in the first season and 0.57, 0.70 % in the second one compared with the control for the two soil depths, respectively. Similar conclusion was obtained by ElShouny (2006) , who reported that application different rates of soil amendments, i.e., FYM and sulphur to clay soil at kafer El-Shiekh Governorate decreased pH. These results are also in line with ElMaddah (2009) and El-Maddah et al. (2012) . These results reveal that there is no wide variation between the different treatments on soil pH values because the magnitude of pH change depends on many soil properties, including buffering capacity and length of time after the application of the compost.
2-Soil salinity (EC) and soluble ions.
Data in Tables (2 and 3 ) and Fig. (1) show that all different treatments caused a significant affects on soil EC values. The highest values were obtained by the addition of 10 ton compost fed -1 in 40 cm mole depth, where it increased to 41.00, 32.88 and 38.29, 32.89 % over the control in the first and second seasons for the two soil depths, respectively. Similar results were obtained by El-Fayoumy et al. (2000) , who reported that the addition of sludge-sulphur as soil amendments caused a significant increase in EC values at both ElNubaria and El-Gemmeiza sites.
The results show that the application depth led to significant increase on EC values. The use of 40 cm mole depth was more effective on increasing EC values than 10 cm surface depth or shallow tillage. The increases percent of EC values were reached to 34.36, 28.59 % and 31.72, 29 .08 % over the control in the first and second seasons for the two soil depths, respectively (0) (0) Concerning the effect of compost rates, the results reveal that soil EC values were significant increase by increasing compost rates addition. The highest EC values were recorded by the addition of 10 ton compost fed -1 , where the increases were 38. 44, 32.20 and 36.43, 31 .88 % over the control for the two seasons at the two soil depths, respectively.
Concerning the soluble ions, the results in Tables  (2 and 3) show that the soluble calcium, magnesium, sodium, potassium, bicarbonate, chloride and sulphate increased with all different treatments, which take the same trend as soil EC values. The increases percent of soluble Ca, Mg, Na, K, HCO 3 , Cl and SO 4 were reached to 64.63, 74.21, 7.54, 42.86, 29.20, 41.40 and 45.78 % at 0-20 cm depth, 58.71, 50.06, 5.73, 58.33, 29.52, 33.56 and 33 .40 % at 20-40 cm depth in the first season, and 55. 53, 58.67, 7.50, 50.00, 48.59, 35.61 and 38.51 % at 0-20 cm depth, 54.46, 44.86, 3.94, 44.00, 27.19, 33.39 and 34 .30 % at 20-40 cm depth in the second one over the control, respectively.
The application depth led to significant increases in soluble ions. The highest values of soluble Ca, Mg, Na, K, HCO 3 , Cl and SO 4 were reached to 11.26, 10.77, 12.66, 0.38, 5.47, 16.22 and 13.37 meq/l at 0-20 cm depth, they also were 12. 39, 11.29, 13.90, 0.35, 5.82, 18.92 and 13.20 meq/l at 20-40 cm depth in the first season, while they were 12. 62, 11.73, 10.74, 0.34, 5.46, 15.80 and 14.18 meq/l at 0-20 cm depth, and were 13. 71, 12.93, 11.46, 0.34, 5.34, 17.24 and 15.86 meq/l at 20-40 cm depth in the second season, respectively. Also, the addition of compost rates increased soluble Ca, Mg, Na, K, HCO 3 , Cl and SO 4 as compared with the control. Similar conclusion was obtained by El-Shouny (2006) , who reported that application of different rates of FYM and sulphur to clay soil increased soluble cations and anions. The higher mean values of the treated soil with compost at the end of the second season compared with the first one may be due to high residual effect of this compost in the second season. These results are in agreement with that obtained by ElMaddah et al. (2012) .
3-Sodium adsorption ratio (SAR) and total soluble salts (TSS).
Results in Tables (2 and 3) indicate that sodium adsorption ratio (SAR) and total soluble salts (TSS) markedly affected by either the application depth or the compost rates addition. The lowest values of SAR and the highest values of TSS were recorded by the addition of 10 ton compost/fed in 40 cm mole depth, where the SAR decreased by 17.32, 14.92 and 14.22, 15 .03 % under the control, while, the TSS increased by 46.01, 37.47 and 43.64, 37.59 % over the control, in the first and second seasons for the two soil depths, respectively. These mean that the values of SAR were generally decreased with all different treatments in the first and second seasons
Concerning the application depth, the results show that, the SAR values were significantly decreased, while, the TSS values were significantly increased by increasing the application depth. The lowest SAR and the highest TSS values were recorded by using 40 cm mole depth, where SAR values were decreased by 14.23, 12.02 and 12.61, 11.89 % under the control and TSS values increased by 38.56, 32.39 and 36.35, 33.16 % over the control in the first and second seasons at the two soil depths, respectively. Data in Tables (2 and 3 )also indicate that the addition of compost rates caused significant decreases in SAR values and significant increases in TSS. The lowest values of SAR and the highest values of TSS were obtained by the addition of 10 ton compost fed -1 . The decreases percent of SAR values were reached to 13.78, 12.56 % and 12.90, 12. 50 % under the control in the two seasons at the two soil depths, respectively, while the increases percent of TSS was reached to 42.92, 36.22 % and 40.90, 35 .80 % over the control in the first and second seasons at the two soil depths, respectively. Effect of different treatments on soil macronutrients and C/N ratio. 1-Soil macronutrients.
Results in Tables (4 and 5 ) and Fig. (3) indicate that total macronutrients of soil (N, P and K) were increased with all treatments for the two soil depths (0-20 and 20-40 cm) at the end of the two growing seasons compared with the control. The highest values of total soil N, P and K were obtained by using 10 ton compost fed -1 in 40 cm mole depth, where the increases were 21. 62, 19.57 %, 63.04, 68.29 % and 32.23, 33 .09 % in the first season and 23. 49, 21.58 %, 63.04, 68.29 %, 32.23, 33 .09 % in the second one over the control at the two soil depths, respectively.
The results reveal that total soil N, P and K were significantly increased by increasing application depth, where 40 cm mole depth was more effective on increasing total soil N, P and K than 10 cm surface depth. The increases percent of total soil N, P and K reached to 15. These results suggest that it may be practical to apply these compost rates to soils to increase NPK concentrations in the soil and thereby enhance its availability to crops. These results are in agreement with those reported by El-Hady and Abo-Sedera (2006) and El-Maddah et al. (2012) .
2-Organic carbon (O.C) and C/N ratio.
Data in Tables (4 and 5 ) and Fig. (3) show that all treatments led to markedly affected in organic carbon (O.C) and C/N ratio of the soil at the end of the two seasons compared with the control. The highest values of (O.C) and C/N ratio were recorded by using 10 ton compost/fed in 40 cm mole depth, which increased by 23.66, 25.54 % and 1.67, 5.00 % over the control in the first season, and 25.54, 27.02 % and 1.66, 4.47 % in the second one at the two soil depths, respectively. Similar conclusions were obtained by ElHady and Abo-Sedera (2006) and El-Maddah et al. (2012) . C1 (0) Concerning the application depth, the results clearly show that, the values of (O.C) and C/N ratio of the soil were significantly increased by increasing the application depth. It can be noticed that the use of 40 cm mole depth was more effective than other treatments on increasing (O.C) and C/N ratio of the soil. The increases percent were reached to 16.31, 15.68 % and 1.03, 2.68 in the first season, and 18.18, 17.15 % and 0.97, 2.11 in the second one at the two soil depths, respectively. Similar results were obtained by El-Maddah et al. (2007) , they reported that the application of organic amendments to soil increase carbon content and C/N ratio especially in subsurface layer when the amendments placed in 30 and 60 cm mole depths.
Also, the application of compost rates led to significantly increased of (O.C) and C/N ratio at the end of the two seasons compared with the control. The highest values of (O.C) and C/N ratio were recorded by the application of 10 ton compost fed -1 , where its increased by 17.48, 17.48 % and 1.07, 2.97 % over the control in the first season, and 18.33, 18.23 % and 1.11, 2.85 in the second one for the two soil depths, respectively. Similar results were recorded by Antoline et al. (2005) and Mendoza et al. (2006) , they reported that organic matter increased by the addition of sludge to the soil.
II-Effect of different treatments on the status of soil nutrients. 1-Soil available macronutrients.
Data in Tables (6 and 7) and Fig. (4) indicated that all treatments caused markedly increases in available soil nitrogen, phosphorus and potassium. The highest values of available soil N, P and K were obtained by the application of 10 ton compost/fed in 40 cm mole depth, where they increased by 30.78, 16.34 %, 26.43, 22.67 % and 27.32, 28 .35 % over the control in the first season, and were 30. 88, 15.05 %, 26.05, 17.46 % and 29.63, 26 .30 % in the second one at the two soil depths, respectively. Similar results were recorded by El-Fayoumy et al. (2000) , they reported that the addition of sludge-sulphur as soil amendments resulted in increasing of NPK percentage availability for wheat and corn during the two seasons.
The results revealed that the available soil N, P and K values significantly increased by increasing application depth. It can be noticed that the use of 40 cm mole depth was more effective than the other treatments on increasing available soil N, P and K, where they were increased by 21.98, 11.47 %, 20.78, 17.57 % and 18.48, 18 .92 % over the control in the first season, and by 22.39, 10.13 %, 20.99, 13.69 % and 22.56, 18 .25 % in the second one compared with the other two soil depths, respectively. (0)(control) (0) C2 (5) C3 (10) C1 (0) C2 (5) C3 (10) C1 (0) C2 (5) C3 (10) D1 ( The results reveal that the application of compost rates caused significantly increased in the available soil N, P and K, where the highest values were recorded by the application of 10 ton compost/fed, where they were increased by 28.64, 14.60 %, 24.37, 21.16 % and 24.62, 26 .15 % over the control in the first season, and by 28.57, 13.98 %, 24.19, 16.44 % and 25.74, 24 .76 % in the second one in comparison with the other two soil depths, respectively. These results are in agreement with that obtained by El-Maddah et al. (2012) .
2-Soil micronutrients.
Data in Tables (6 and 7) and Fig. (5) show that the concentrations of soil micronutrients (Fe, Zn, Mn and Cu) were markedly increased with all treatments at the two soil depths in both seasons. Increases of soil micronutrients concentrations were 35.16, 58.10 % and 36.83, 61.94 % for Fe, 24.75, 34.43 % and 24.12, 36.17 % for Zn, 46.26, 61.92 % and 45.33, 64.89 % for Mn and 31.18, 40.15 % and 32.37, 40 .88 % for Cu over the control at 0-20, 20-40 cm depths in the first and second seasons, respectively. These results are in harmony with those obtained by El-Maddah et al. (2012) .
The results reveal that the values of Fe, Zn, Mn and Cu concentrations of the two soil depths were significantly increased by increasing the application depth. The highest values were recorded by using 40 cm mole depth, where they increased by 24.27 and 40.45 %, 19.61 and 25.64 %, 32.18 and 45.00 %, and 22.75 and 28.03 % over the control in the first season, and increased by 25.45 and 41.79 %, 19.18 and 26.71 %, 32.11 and 47.84 %, and 23.51 and 30 .17 % in the second one at 0-20 and 20-40 cm soil depths, respectively. These results reveal that the use of 40 cm mole depth was more effective than other treatments on increasing the values of Fe, Zn, Mn and Cu concentrations of the two soil depths. The results show that the concentrations of Fe, Zn, Mn and Cu of the two soil depths were significantly increased with increasing the addition of compost rates, where the highest values were obtained with the application of 10 ton compost/fed, where they increased by 32.42, 54.68 % and 25.37, 57.84 % for Fe, 22.22, 31.75 % and 22.11, 32.27 % for Zn, 40.80, 59.49 % and 40.98, 61.32 % for Mn and 28.63, 36.87 % and 28.52, 37 .96 % for Cu over the control at the two soil depths in the first and second seasons, respectively. These increases may be mainly due to the effect of these treatments on lowering soil pH which reflects on increasing the availability of these micronutrients. These results agree with those of El-Fayoumy et al. (2001) , They reported that application of organic amendments had a favorable decrease in soil pH and clearly enhanced the nutrients status of soil and its uptake by plants. C2 (5) C3 (10) C1 (0) C2 (5) C3 (10) C1 (0) C2 (5) C3 (10) D1 ( 
IV-Effect of different treatments on yield and yield components:
Most of the recorded growth characters of maize and wheat plants were significantly affected by either the application depth or the addition of compost rates. Results in Tables (8 and 9 ) and Fig. (6) show these effects on yield and yield components of maize and wheat plants where their responses to these treatments were always the same trend, which could be noticed from the tables. Generally, all treatments exhibited significant differences on yield and yield components at the end of the two seasons comparing to the control (untreated soil). It can be noticed that increasing the application depth and compost rates addition led to relative increases in the yield. it could be observed that the highest yield of maize in the first season 2.9515 ton/fed and wheat in the second season 3.2139 ton/fed, were obtained by the addition of 10 ton compost/fed in 40 cm mole depth, where they increased by 68.46 and 70.27 % respectively over the control. While, the control treatment gave the lowest yield (1.7520 and 1.8875 ton/fed.) respectively for maize and wheat grains. Also, the same treatment led to significant increases in plant height, ear length, ear diameter, number of rows per ear, number of kernels per row, 100 seed weight and dry matter g plant -1 for maize in the first season and in biological yield, straw yield, plant height, spike length, harvest index, 1000 seed weight, number of spikes per m 2 and dry matter g 10 plants -1 for wheat in the second one.
With respect to the effect of application depth, the mean values of yield and yield components revealed that all the studied characters were significantly increased during the two seasons with raising the soil depth. The grain yield values obtained by using 40 cm mole depth was greater than 10 cm surface depth or shallow tillage, where ranging from 2.5138 to 2.0888 and 2.7933 to 2.3495 ton/fed for maize and wheat grain yield, respectively. The highest grain yield values increased by 43.48 and 47.99 % of maize and wheat grain/fed, over the control in the first and second seasons, respectively. These results are in line with those reported by Kaoud (1994) who found that deep tillage treatment increased yields of cotton and clover as compared to conventional tillage. Also, corresponding with the results reported by , They reported that deep tillage obviously increased the relative yield by 18.40 and 36.40 % for maize in the first season and by 27.88 and 67.27 % for barley in the second one for 30 and 60 cm plow depth respectively over the recorded with the control. This may be due to that the deep tillage breaks up the impediment in the subsoil, and encourage root growth and water extraction more from deeper soil layers. It can be noticed from Tables (8 and 9 ) that the compost rates addition led to relative increases in the yield in both seasons over the control especially the addition of 10 ton compost fed -1 , since it recorded the highest values of maize and wheat grain yield, where increased to 48.85 and 57.68 %, respectively over the control. Also, the same treatment led to significant increases in all growth characters for maize and wheat in the first and second seasons. These results are agreement with those of Sowicki (2003), Maiorana et al. (2005) and Osman et al. (2014) .
Thus, it can be confirmed that adapting mole depth in combination with adding compost is an important practice for improving soil chemical properties, moreover enhancing the nutrient status of soil and accordingly increasing crop production comparable to untreated soil.
V-Economical analysis.
Data presented in Tables (10 and 11) and Fig. (7) show that the total inputs costs, outputs, net income and the investment ratio for the tested treatments and the control. The obtained resultes indicate that the highest net income value (12346.38 L.E fed -1 .) was incorporated with the application of 10 ton compost fed -1 in 40 cm mole depth , while the control treatment (using of 10 cm surface depth without any applications of compost) gave always the lowest value (6912.41 L.E fed -1 .). So, the abovementioned treatment should be recommended due to a relative high net income comparing with the other treatments. This may be due to that this treatment was recorded the highest values of yield in the first and second seasons consequently high net income.
It can be noticed that, the net income values obtained by using 40 cm mole depth were in general higher than those of the other application depths, which can be arranged according to their high net income as follows: 40 cm mole depth (D3) > 20 cm mole depth (D2) > 10 cm surface depth (D1). This may be clear that it is better economically to use 40 cm mole depth to increase the net income. On the other hand, the results indicate that the net income for the application of 10 ton compost fed -1 gave the highest values for both outputs and net income than other applications to the soil. These results are in agreement with those obtained by El-Maddah et al. (2007) and El-Maddah et al. (2012) .
Finally, from the previous data, it could be concluded that under clay loam soil conditions, the use of compost rates filled moles at different depths has pronounced effect to improve some soil chemical properties, substantially increase in the soil contents of either macro or micro nutrients which incorporated with the highest net income and substitute a part of mineral fertilizers by soil conditioners to minimize the pollution resulted from its intensive use . 
